Citizen responders have risen to the occasion ever since communities have been in existence. For centuries, a bell was used to indicate alarm, and community volunteers of the fire company would respond with buckets, hose carts, and hand pumpers. In the 19th century, the bell was replaced by the siren, alerting entire communities of impending danger of fire or tornado, or the need for civil defense. In the 21st century, we do not require bell or siren because "there's an app for that."

In this issue of the *Journal*, Andelius et al. ([@bib1]) report findings from a prospective observational study in Denmark that used a smartphone application (app) to dispatch citizen responders to the scene of out-of-hospital cardiac arrest (OHCA). The app alerted citizen responders in 819 cases of suspected OHCAs, of which 438 (53.5%) were confirmed OHCAs that met inclusion criteria for the study. At least 1 citizen responder arrived before the emergency medical services (EMS) ambulance crew in 42.0% (184 of 438) of the confirmed OHCAs. In these situations when app-dispatched citizen responders arrived at the scene before EMS, there was a 2-fold and 3-fold higher likelihood of bystander CPR and defibrillation, respectively. Citizen responders initiated CPR in 69% (126 of 184), applied an automated external defibrillator (AED) in 50% (91 of 184), and performed defibrillation in 10% (19 of 184) of the OHCAs where they arrived before EMS. As the EMS response time increased, the proportion of citizen responders who arrived before EMS and performed CPR and/or defibrillation also increased. These are important findings that could have far-reaching ramifications. It would be useful to provide some context and discuss some lessons and limitations of this study.

OHCA remains a major public health challenge ([@bib2]), with annual incidence exceeding 350,000 in the United States and 620,000 in Europe ([@bib3],[@bib4]). Emergency medical response systems linked to community efforts and advanced care continue to save lives, but survival to discharge from the hospital has plateaued at ≈10% ([@bib3],[@bib5]), leaving significant room for improvement. Bystander CPR and early defibrillation have long been recognized as 2 critical determinants of survival. In a 1985 clinical trial, Cummins et al. ([@bib6]) demonstrated the benefit of early CPR undertaken by lay persons, firmly reinforcing the concept of bystander CPR. A subsequent meta-analysis reported an approximate doubling of survival with bystander CPR ([@bib7]). In parallel, the potential role of early defibrillation by lay rescuers using AEDs deployed in the community was explored. In the Public Access Defibrillation trial ([@bib8]), training of laypersons to perform CPR and use the AED was associated with increased survival of OHCA. Bystander CPR rates range from 25% to 80%, depending on region, but bystander defibrillation is only performed in \<10% of OHCAs. More recently, trained bystanders have been connected to OHCAs occurring in their neighborhood by text messages as well as smartphone apps. However, it has been a challenge to make these processes function efficiently ([@bib9]). Based on the results of their study, Andelius et al. ([@bib1]) were able to accomplish this goal.

Why were they more successful than other smartphone-app-assisted bystander CPR studies? In large part, this can be attributed to innovative aspects of study design, with an ongoing, continuous feedback loop ([Figure 1](#fig1){ref-type="fig"} ) that involved the dispatch center, EMS, citizen responders, and the caller who informed the dispatch center. The Heartrunner app used in their study activated the citizen responders simultaneously with the 2-tiered EMS system, and the dispatch center stayed involved throughout the process. Unlike other existing smartphone app workflows, these responders acknowledged their acceptance to the dispatch center. The first citizen responder to accept the alarm was instructed to go directly to the OHCA location to start CPR, and the next 4 who accepted were sent to retrieve AEDs that were accurately geo-localized, and to take the AEDs to the OHCA location. This unique dual assignation is likely to have facilitated both early bystander CPR and defibrillation. Furthermore, the Heartrunner app dispatched responders to homes, not just public locations. In fact, 80% of the citizen responders arrived in residential locations, another process that cannot be accomplished without involvement of the dispatch center keeping the original caller informed. Because the majority of OHCAs (70% to 80%) occur at home, this potentially enhances the effectiveness compared to existing apps that direct lay responders only to public locations. The Capital Region of Denmark where this study was conducted is the wealthiest region in Denmark, with high general education level, high bystander CPR education rates, and high population density in a largely urban environment. A fourth of the responders were healthcare professionals and 99% had received CPR training before registration. The societal environment appears to have been accepting of citizen responders gaining access to private home locations in emergency situations.Figure 1Study DesignThe workflow involves ongoing communication between the dispatch center and citizen responders via the Heartrunner application (APP), as well as the caller who is at the location of the out of hospital cardiac arrest (OHCA). The first citizen responder is dispatched directly to the OHCA location to perform cardiopulmonary resuscitation (CPR), and the next 4 responders are sent to retrieve automated external defibrillators (AEDs) and bring these to the OHCA location. This facilitates early delivery of both CPR and defibrillation when citizen responders arrive before the ambulance. ACLS = advanced cardiac life support; BLS = basic life support.

The generalizability of these findings will need to be evaluated further. Regions with less favorable socioeconomic status, education level, and cultural cohesiveness may not be able to duplicate these results. Rural areas with low population density as well as AEDs may need unique approaches to improve early defibrillation, such as drone delivery of AEDs, which is currently being piloted or used in several regions. Although only one-half of the suspected OHCA cases were eventually confirmed (438 of 819), \>6,800 potential responders were alerted for these. Therefore, an unspecified, large number of additional citizen responders received an alarm that did not require their services. In practical terms, there is potential for "burnout" of citizen responders. Even though citizen responders perform hands-only CPR, it is possible that natural calamities such as the current coronavirus disease-2019 pandemic will adversely affect the citizen response due to fear of contagion.

Andelius et al. ([@bib1]) are to be congratulated for their seminal findings from this carefully conducted, innovative study. Their study was not designed to evaluate effects of their methodology on survival from OHCA, and a large clinical trial specifically designed for this purpose is ongoing (The Heartrunner Trial; [NCT03835403](https://clinicaltrials.gov/ct2/show/NCT03835403?term=NCT03835403&draw=2&rank=1){#intref0010}). Their findings highlight the role of the citizen responder equipped with a smartphone app as a potentially effective first line of defense in the community response to OHCA. Generalizability of these findings to other communities and regions still needs to be assessed, but many of these useful concepts could immediately be applied in other communities. Another novel aspect of this study was the assessment of the physical and psychological impact of the process on citizen responders, and the outcome was favorable. Most importantly, to ensure longevity and consistency of the response, citizen responders need to be valued, encouraged, and protected. In the final analysis, the app sounds an alarm, but it is the smart bystander's goodwill, motivation, and citizenship that saves a life.
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